Introduction
Most silica-based drug delivery studies employ mesoporous silica, having pore 70 sizes of the order 2-50nm, and rely on tunable cargo release 71 strategy. 8, [11] [12] [13] [14] Despite their popularity, the requirement to load cargo and incorporate 72 gatekeepers after NP synthesis introduces additional complexity to particle design. On 73 the other hand, microporous silica NPs have characteristic pores of less than 2nm 15 , 74 that are challenging to characterise accurately with appropriate methods and 75 expertise compared to mesoporous silica. 16 Encapsulatation of different therapeutics 76 can be achieved during NP synthesis 2,17,18 and the release mechanism is via the natural 77 degradation of the silica. 19 The process of NP degradation is therefore largely governed 78 by the organosiloxane precursors, and their associated physicochemical properties, 79 that can be easily imparted during synthesis. However, microporous silica remains 80 understudied as a drug delivery candidate and is more frequently reported in 81 immunoassays [20] [21] [22] and bioimaging. 9, [23] [24] [25] This is surprising, considering the adaptable 82 nature of silica and the fact that it, in comparison to its mesoporous counterpart, 83 avoids the need for gatekeeping to control drug release and the associated 84 complications related to cargo leeching. We therefore feel microporous silica NPs are
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Figure 1: Silica NPs were prepared with different core chemistries by employing different NP precursors during synthesis: tetraethoxysilane (TEOS) or ethyl triethoxysilane (ETOS). These NPs were called NPTEOS and NPETOS. TEOS and ETOS were also added in an equal molar ratio (NP50-50). Covalently binding fluorescein (FITC) in the NP cores also provided information about particle degradation and cargo release.
an interesting nanomaterial to study and have the potential to impact the drug delivery 86 field.
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We hypothesise the development of a dissolution-based method of controllably and are then passed to the duodenum (pH 6) and jejunum (pH 7.4) for adsorption.
99
We have synthesised core-shell SiNPs via the reverse microemulsion method Figure S2 ). 
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The dissolution of SiNPs is well described in the literature and is caused by by TEM following particle incubation in cell culture medium at 37°C. 34 We have also 
227
At pH 6, we noticed that degradation of the colloids had occurred in the NPTEOS 228 and NP50-50, but was not evident in the NPETOS particles. For the NP50-50 samples, clear 229 mesopore-scale hollows measuring 13.7±4.9 nm in diameter in the could be seen after 230 2 hours and was further evidenced by the micrographs taken from 6 to 24 hours in 231 which the etching is seen to be further enhanced (Fig S4, S6 Further analysis of the NP hollows was conducted by scanning transmission electron 257 microscopy ( Figure S7 ). The results show that the hollowed interior the NPs could 258 eventually etch through to the surface of NPTEOS and NP50-50 as a way of reducing 259 surface energy, 35 and resulted in distinct surface deformations of the NPs.
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The fact that NPTEOS, NP50-50 and NPETOS all degraded at pH7.4 is promising for At pH 6, an increase in dye release was seen over time for the three NP 301 formulations, although NPTEOS releases FITC at a slower rate than both NP50-50 and
302
NPETOS in the first 8 hours (Figure 5b ). This is likely due to the more highly crosslinked 303 nature of the core formed solely from TEOS, which results in slower dye diffusion out 304 of NPTEOS. Nonetheless, it is clear that increasing the pH from 4 to 6 led to more rapid 305 dye release from the NPs and is attributed to the increased rate of hydrolysis at higher 306 pH causing particle dissolution.
307
The fluorescence data of the NPs at pH 7.4 clearly showed that dye release due it is evident that extensive particle dissolution occurred after 6 hours. More than 55% to jejunum, pH 7.4, Figure 6a ). The results are summarised in Figure 6b as free data 327 points.
328
As expected, at pH 4 the NPs released less than 10% of the FITC cargo over a 4-hour 329 period. However, when the pH increased to 6 a difference in dye release was observed
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for NPTEOS, NP50-50 and NPETOS. NP50-50 release was higher than NPTEOS and NPETOS at pH conditions, the rate of release rapidly increased and 70% of dye was released into 335 solution after 8 hours. The overall release of FITC from NPETOS was 80% after 12 hours.
336
While NP50-50 showed the highest release of FITC at pH 6, no dramatic increase in 337 release was observed at pH 7.4, with 62% of the loaded FITC was detected in the 338 supernatant after 12 hours. On the other hand, NPTEOS exhibited slow dye release at pH 339 6 and pH 7.4 and released less than 40% of its fluorescent cargo after 12 hours.
340
To further understand the FITC release from the NPTEOS, NP50-50 and NPETOS 341 presented in Figure 6b , the Peppas kinetic model was considered as an appropriate 
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' average of three independent batches of particles (n=3) ± SD.
Synthesis of NPs using benzene-oxysilanes
596
The same microemulsion and FITC-loading setup as described above was used except folded capillary cell (DTS1070) at RT using Malvern Zetasizer. n = 3, average ± SD.
615
SiNP stability: 250µg/mL of NPTEOS, NP50-50 and NPETOS were isolated and re-dispersed 616 in 1mL of each buffer (pH 4, 6 and 7.4) and incubated at 37°C. Size and zeta potential 617 were measured by DLS at 0hr, 24hr, 48hr using Malvern Zetasizer. n = 3, average ± SD. 
